
Cut Scale Factor
No cut
EEM cut 1.0128+0.0031

−0.0035

EHAD cut 0.9966+0.0026
−0.0029

COT hits cut 0.9998+0.0003
−0.0008

d0 cut 0.9965+0.0014
−0.0018

Isolation cut 0.9860+0.0040
−0.0046

∆xCMU cut 0.9969+0.0011
−0.0014

∆xCMP cut 0.9858+0.0027
−0.0032

All above cuts 0.9762+0.0066
−0.0074

All cuts excl. isol. 0.9904+0.0052
−0.0057

Sliding isol. cut 0.9869+0.0039
−0.0041

All cuts (sliding isol.) 0.9770+0.0067
−0.0072

χ2 cut 1.0000+0.0000
−0.0007

All cuts (χ2) 0.9762+0.0066
−0.0074

All track cuts 0.9927+0.0062
−0.0067

All trk cuts excl. isol. 1.0065+0.0044
−0.0049

TABLE I: Dataset bhmummP19 zektim: Muon ID Scale Factors for CMUP

Cut Scale Factor
No cut
EEM cut 1.0031+0.0045

−0.0047

EHAD cut 1.0032+0.0032
−0.0039

COT hits cut 0.9991+0.0006
−0.0014

d0 cut 1.0006+0.0009
−0.0015

Isolation cut 0.9766+0.0056
−0.0057

∆xCMX cut 0.9973+0.0014
−0.0020

All above cuts 0.9812+0.0082
−0.0080

All cuts excl. isol. 1.0049+0.0056
−0.0059

Sliding isol. cut 0.9848+0.0046
−0.0049

All cuts (sliding isol.) 0.9891+0.0069
−0.0080

χ2 cut 1.0000+0.0000
−0.0010

All cuts (χ2) 0.9812+0.0082
−0.0080

All track cuts 0.9837+0.0073
−0.0077

All trk cuts excl. isol. 1.0078+0.0053
−0.0060

TABLE II: Dataset bhmummP19 zektim: Muon ID Scale Factors for CMX



Cut Scale Factor
No cut
EEM cut 1.0022+0.0048

−0.0054

EHAD cut 1.0023+0.0036
−0.0045

COT hits cut 0.9989+0.0009
−0.0017

d0 cut 1.0010+0.0009
−0.0017

Isolation cut 0.9777+0.0057
−0.0065

∆xCMX cut 0.9970+0.0017
−0.0025

All above cuts 0.9813+0.0087
−0.0097

All cuts excl. isol. 1.0034+0.0065
−0.0071

Sliding isol. cut 0.9869+0.0051
−0.0055

All cuts (sliding isol.) 0.9899+0.0077
−0.0083

χ2 cut 1.0000+0.0000
−0.0012

All cuts (χ2) 0.9813+0.0087
−0.0097

All track cuts 0.9841+0.0087
−0.0096

All trk cuts excl. isol. 1.0066+0.0058
−0.0067

TABLE III: Dataset bhmummP19 zektim: Muon ID Scale Factors for CMX Arches

Cut Scale Factor
No cut
EEM cut 1.0080+0.0107

−0.0143

EHAD cut 1.0041+0.0079
−0.0121

COT hits cut 1.0000+0.0000
−0.0066

d0 cut 0.9981+0.0029
−0.0084

Isolation cut 0.9725+0.0141
−0.0182

∆xCMX cut 0.9976+0.0029
−0.0084

All above cuts 0.9772+0.0209
−0.0241

All cuts excl. isol. 1.0068+0.0149
−0.0185

Sliding isol. cut 0.9790+0.0132
−0.0168

All cuts (sliding isol.) 0.9851+0.0200
−0.0226

χ2 cut 1.0000+0.0000
−0.0066

All cuts (χ2) 0.9772+0.0209
−0.0241

All track cuts 0.9800+0.0212
−0.0238

All trk cuts excl. isol. 1.0093+0.0131
−0.0182

TABLE IV: Dataset bhmummP19 zektim: Muon ID Scale Factors for CMX Miniskirt

Cut Scale Factor
No cut
EEM cut 1.0071+0.0214

−0.0396

EHAD cut 1.0210+0.0018
−0.0282

COT hits cut 1.0004+0.0002
−0.0275

d0 cut 1.0026+0.0006
−0.0276

Isolation cut 0.9694+0.0283
−0.0484

∆xCMX cut 1.0025+0.0006
−0.0276

All above cuts 0.9988+0.0378
−0.0569

All cuts excl. isol. 1.0337+0.0221
−0.0407

Sliding isol. cut 0.9598+0.0280
−0.0479

All cuts (sliding isol.) 0.9893+0.0375
−0.0563

χ2 cut 1.0000+0.0000
−0.0275

All cuts (χ2) 0.9988+0.0378
−0.0569

All track cuts 0.9960+0.0377
−0.0567

All trk cuts excl. isol. 1.0310+0.0220
−0.0406

TABLE V: Dataset bhmummP19 zektim: Muon ID Scale Factors for CMX Keystone



Category Scale Factor
No cut
EEM cut 1.0078+0.0094

−0.0129

EHAD cut 1.0074+0.0064
−0.0096

COT hits cut 1.0001+0.0000
−0.0053

d0 cut 0.9989+0.0022
−0.0066

Isolation cut 0.9719+0.0127
−0.0156

∆xCMX cut 0.9986+0.0022
−0.0066

All above cuts 0.9813+0.0174
−0.0213

All cuts excl. isol. 1.0119+0.0121
−0.0150

Sliding isol. cut 0.9753+0.0126
−0.0154

All cuts (sliding isol.) 0.9859+0.0173
−0.0210

χ2 cut 1.0000+0.0000
−0.0053

All cuts (χ2) 0.9813+0.0174
−0.0213

All track cuts 0.9830+0.0184
−0.0202

All trk cuts excl. isol. 1.0135+0.0132
−0.0160

TABLE VI: Dataset bhmummP19 zektim: Muon ID scale factors for MiniKey

Cut Scale Factor
No cut
EEM cut 1.0048+0.0079

−0.0094

EHAD cut 0.9975+0.0062
−0.0078

COT hits cut 0.9987+0.0011
−0.0033

d0 cut 0.9980+0.0022
−0.0041

Isolation cut 0.9917+0.0080
−0.0093

∆xCMU cut 0.9973+0.0019
−0.0038

All above cuts 0.9958+0.0137
−0.0144

All cuts excl. isol. 1.0008+0.0099
−0.0111

Sliding isol. cut 1.0001+0.0067
−0.0084

All cuts (sliding isol.) 1.0023+0.0124
−0.0128

χ2 cut 1.0000+0.0000
−0.0027

All cuts (χ2) 0.9958+0.0137
−0.0144

All track cuts 0.9972+0.0121
−0.0139

All trk cuts excl. isol. 1.0021+0.0093
−0.0116

TABLE VII: Dataset bhmummP19 zektim: Muon ID Scale Factors for CMU-only

Cut Scale Factor
No cut
EEM cut 1.0044+0.0050

−0.0065

EHAD cut 0.9976+0.0045
−0.0060

COT hits cut 0.9981+0.0018
−0.0034

d0 cut 1.0017+0.0012
−0.0030

Isolation cut 0.9744+0.0093
−0.0100

∆xCMP cut 0.9734+0.0065
−0.0082

All above cuts 0.9577+0.0123
−0.0131

All cuts excl. isol. 0.9788+0.0090
−0.0104

Sliding isol. cut 0.9824+0.0081
−0.0090

All cuts (sliding isol.) 0.9641+0.0128
−0.0129

χ2 cut 1.0000+0.0000
−0.0024

All cuts (χ2) 0.9577+0.0123
−0.0131

All track cuts 0.9814+0.0109
−0.0123

All trk cuts excl. isol. 1.0027+0.0068
−0.0085

TABLE VIII: Dataset bhmummP19 zektim: Muon ID Scale Factors for CMP-only



Cut Scale Factor
No cut
EEM cut 0.9833+0.0088

−0.0104

EHAD cut 0.9848+0.0077
−0.0093

COT hits cut 0.9924+0.0032
−0.0051

d0 cut 0.9915+0.0039
−0.0059

Isolation cut 0.9500+0.0116
−0.0128

Min E cut 1.0462+0.0087
−0.0106

All above cuts 1.0003+0.0172
−0.0205

All cuts excl. isol. 1.0226+0.0148
−0.0170

Sliding isol. cut 0.9521+0.0108
−0.0124

All cuts (sliding isol.) 0.9998+0.0170
−0.0179

χ2 cut 1.0000+0.0000
−0.0029

All cuts (χ2) 1.0003+0.0172
−0.0205

TABLE IX: Dataset bhmummP19 zektim: Muon ID Scale Factors for CMIO

Cut Scale Factor
No cut
EEM cut 0.9872+0.0097

−0.0117

EHAD cut 0.9620+0.0104
−0.0126

COT hits cut 1.0002+0.0001
−0.0035

d0 cut 0.9910+0.0051
−0.0076

Isolation cut 0.9663+0.0118
−0.0126

Min E cut 1.0143+0.0037
−0.0065

All above cuts 0.9728+0.0181
−0.0196

All cuts excl. isol. 0.9821+0.0140
−0.0159

Sliding isol. cut 0.9717+0.0105
−0.0127

All cuts (sliding isol.) 0.9773+0.0160
−0.0192

χ2 cut 1.0000+0.0000
−0.0035

All cuts (χ2) 0.9728+0.0181
−0.0196

TABLE X: Dataset bhmummP19 zektim: Muon ID Scale Factors for SCMIO

Category Scale Factor
CMUP 0.8979+0.0066

−0.0065

CMX 0.9575+0.0051
−0.0052

CMX Arches 0.9753+0.0040
−0.0048

CMX Miniskirt 0.8878+0.0182
−0.0213

CMX Keystone 0.8752+0.0406
−0.0504

CMU-only 0.8950+0.0129
−0.0132

CMP-only 0.9005+0.0109
−0.0125

CMX MiniKey 0.8851+0.0174
−0.0174

TABLE XI: Dataset bhmummP19 zektim: Muon reconstruction scale factors



Category Scale Factor
CMUP all 0.8766+0.0087

−0.0092

CMUP excliso 0.8893+0.0080
−0.0082

CMUP sliso 0.8773+0.0088
−0.0091

CMX all 0.9395+0.0093
−0.0092

CMX excliso 0.9621+0.0074
−0.0077

CMX sliso 0.9470+0.0083
−0.0093

CMX Arches all 0.9571+0.0093
−0.0105

CMX Arches excliso 0.9786+0.0075
−0.0084

CMX Arches sliso 0.9655+0.0085
−0.0094

CMX Miniskirt all 0.8675+0.0257
−0.0299

CMX Miniskirt excliso 0.8938+0.0226
−0.0270

CMX Miniskirt sliso 0.8746+0.0252
−0.0290

CMX Keystone all 0.8741+0.0524
−0.0708

CMX Keystone excliso 0.9047+0.0462
−0.0631

CMX Keystone sliso 0.8658+0.0519
−0.0701

CMU-only all 0.8912+0.0178
−0.0184

CMU-only excliso 0.8957+0.0156
−0.0165

CMU-only sliso 0.8970+0.0170
−0.0175

CMP-only all 0.8624+0.0152
−0.0168

CMP-only excliso 0.8814+0.0134
−0.0154

CMP-only sliso 0.8681+0.0156
−0.0167

CMX Mini/Key all 0.8686+0.0230
−0.0272

CMX Mini/Key excliso 0.8957+0.0207
−0.0243

CMX Mini/Key sliso 0.8726+0.0230
−0.0271

TABLE XII: Dataset bhmummP19 zektim: Muon combined scale factors


